Background: In order to fulfill comprehensive interoperability and recognize the electronic medical records (EMRs") benefits, physicians" attitudes toward using and applying EMR must be recognized.
Applying Electronic Medical Records in health care
Physicians' perspective 
Introduction
Electronic Medical Records (EMRs) are defined as computerized medical information systems and in advance seems to change the existing, often paper based, medical practice. Collecting, sharing and having access to patients" clinical information are attainable by EMRs as they are acknowledged as the tools to create legible and structured records of patients" information [1] . Many healthcare organizations are endeavoring to design and implement these systems for collecting, storing and displaying patients" information at the point of care because EMR systems provide facilities such as reducing medical errors, increasing effectiveness of healthcare services, and reducing healthcare costs [2] . Being recognized as potential means of improving quality, permanence, safety and effectiveness of healthcare services, EMRs are planned and implemented across the world [1] .
In spite of the high potential and widespread focus on EMRs, especially in developing countries, their overall use and adoption rate are comparatively low, due to challenges such as establishing a system that absorbs significant financial resources, requiring the capacity to deal with computers, and making changes in physicians" traditional working styles [1, 3, 4] .Moreover, healthcare institutions, policymakers, and customers believe that changing and transforming healthcare services are critical and can be attained by healthcare information technologies such as EMRs [5] . Otherwise, health information technology adoption is tool to enhance clinical efficiency, improve quality of services and reduce healthcare costs [6] . Recently, efforts to understand and predict human factors and issues related to technology implementation have been increasingly acknowledged. Concerning EMRs design and implementation, these consist of inadequate usability of EMR user interface, patients" attitude toward EMRs, and resistance among physicians for EMRs acceptance [2] . To find opportunities toward developing improved approaches in EMRs implementation process, comprehensive recognition and understanding of user-group experience, organizational changes and problems created by EMRs technology; are unavoidable [2] .
Physicians have a high impact on the overall adoption rate of EMRs. They are the main frontline end-users group of EMRs. Whether or not physicians adopt and use EMRs will have a great impact on other users such as nurses, information managers and administrative staff. Therefore, the slow rate of EMRs adoption implies that physician resistance must be strong [1] .
Physicians" perception toward EMRs adoption is crucial to realize worldwide interoperability, achieve the benefits of it, and understand the factors affecting physicians" attitudes toward using and adopting EMRs [1] . However, the researchers have found no studies evaluating factors affecting physicians" attitudes toward the use and adoption of EMRs, especially in Iran. This study integrated the TAM and DOI to take advantage of both theoretical models. This proposed model will better reveal how different factors influence physicians" attitudes toward using and accepting EMRs. The purpose of the present study was to confirm a hypothesized correlational model for predicting physicians "attitudes toward using and accepting EMRs (▶ Figure 1) . 
Theory and Hypotheses
A wide variety of theoretical perspectives have emerged to understand users" mental processes when IT adoption and its implementation are considered by organizations. Nevertheless, most of the theories in this area have failed to provide acceptable measures that could evaluate and explain end users" behavior in a system acceptance or rejection [7] . The Technology Acceptance Model (TAM) [8] , the Unified Theory of Acceptance and Use of Technology (UTAUT) [9] , Theory of Planned Behavior (TPB) [10] and Innovation Diffusion Theory (IDT) [11] ; appear to be the main dominant IT theories providing an acceptable model for understanding the success and failure of an information system. However, we will not be able to understand the reasons responsible for the success and failure of IT systems without a comprehensive understanding and using of such theories because these theories present appropriate tools for assessing the success and failure of IT systems [12] . For instance, in a study UTAUT have been applied to predict and achieve the best understanding of end-users" behavior acceptance of picture archiving and communication system (PACS) in a radiology setting [13] .
Technology Acceptance Model (TAM) developed by Davis in 1998 [8] , elucidates the adoption and acceptance of information technology in fulfilling tasks and presenting two basic ideas affecting the acceptance of information systems: perceived usefulness (PU) and perceived ease of use (PEOU). PU is defined as "the degree to which an individual believes that using a particular system will enhance his or her job performance." PU is related to job effectiveness, productivity, time saving, and the relatively significant role of systems in a user"s job. On the other hand, PEOU is defined as "the degree to which an individual believes that using a particular system is free of effort" [14] , i.e., physical and mental efforts as well as ease of learning. External variables containing end-user characteristics such as gender, level of education and organizational features such as job training have been found to influence PU and PEOU as well as users" intention to use information technology [14] .
The diffusion of innovation is defined as technology separation through a population of potential adopters. Explaining and anticipating rates and patterns of technology and innovation adoption in actual time and space are the main purposes of DOI studies. The five attributes of DOI influencing the level of using and accepting innovation, are defined by Rogers as: relative advantage (RA), compatibility, complicatedness, trialability and observability. Relative advantage is "the degree to which an innovation such as EMR is perceived as superior to the innovation it supersedes" [15] . Compatibility refers to "the degree to which an innovation is perceived as consistent with the individual"s existing values, beliefs, past experiences, and needs". Complicatedness is "the degree to which an innovation is perceived as relatively difficult to understand and use". Specifically, it should speculate the controversy of ease of use as acknowledged in many of the behavioral intent models such as TAM [15] .
Trialability is "the degree to which an innovation will be available for trial usage before adoption" [15] . Finally, Rogers defined observability as "the degree to which the results of an innovation are visible to others. Innovation whose outcomes are easily observed tends to be adopted faster than those with more subtle outcomes" [16] .The five features of Rogers" model are classified into three categories; subjective evaluation, objective conditions and interaction factors (▶ Fig. 1 ).
In the context of healthcare, DOI has been applied to explain how clinicians accept and prescribe new medications along with healthcare technologies such as electronic medical records [17] .
Better understanding of the concept and attributes of each phase of DOI process can helps social group to persuade and embrace changes more easily, also new procedures take place more smoothly in the field of new technology adoptions [16] .
When put together, two classical theories, TAM and DOI, create an integrated framework for a better recognition and prediction of user acceptance and adoption of technological innovations. Organizational context, technologies, and characteristics of individuals are commonalities of the two theories [18] . A set of features for innovation have subsequently been confirmed on the basis of the strong similarities between TAM and DOI. Furthermore, a precise analysis of TAM indicates that this model has considerable capacity to integrate in to and extended model such as DOI, for better understanding the human behavior in accepting and adopting new technology such as EMR. The prediction of physicians" attitude toward using and accepting EMR may be illustrated by applying TAM as a predictive model and by consolidating external variables pertaining to end-user, the innovation and the organizational context [19] .
Attitudes toward using information systems is controlled significantly by the end-users" perception of usefulness and ease of use [20] [21] . The literature shows that PU is the precedent of healthcare practitioners" intention for accepting and using information systems such as EMRs; however, contradictory findings for the correlation between PEOU and attitudes toward using information systems were reported [21] [22] . For instance, Lee (2003) reported that among 101 studies, only 58 of them showed a significant correlation between PEOU and actual use of information systems, indicating that PEOU is not a stable measure in predicting dependent variables [23] .
The literate showed that PEOU could indirectly influence the IT adoption through PU and should be considered as a determining factor in IT acceptance [24] . Thus, the following hypotheses, H1 and H2, were put forth:
H1: PU is positively associated with physicians" attitudes toward using and accepting EMRs. H2: PEOU is positively associated with physicians" attitudes toward using and accepting EMRs.
Relative advantage, user subjective estimation about a specific information system, is defined by users" personalities and technology characteristics will influence the PU positively as stated in the following hypothesis:
H3: Perceptions of relative advantage of the EMR will have a positive effect on PU.
Compatibility and complicatedness as categorized under interacting factors of DOI seem to have a great impact on PU and PEOU. Previous studies report that there are great and significant correlation between compatibility with PU and PEOU. Furthermore, compatibility has great and significant impact on PU and PEOU [16, 17, 25, 26] . Also, the literature shows complicatedness has an important role in accepting and adopting new technologies such as EMRs; for example, Ardis (1998), Vollink (2002), Atkinson (2007) and lee (2004) , acknowledged there are negative and significant correlation between complicatedness with PU and PEOU [16, [27] [28] [29] . Conversely, Wu (2008) fond that complicatedness had no negative effect on using E-CRM systems [30] . Therefore, hypotheses H4-H7 were followed by this study:
H4: the perception of compatibility of EMRs will have a positive effect on PU.
H5: the perception of compatibility of the EMRs will have a positive effect on PEOU.
H6: the perception of complicatedness of EMRs will have a negative effect on PU.
H7: the perception of complicatedness of EMRs will have a negative effect on PEOU. Observability and trialability, categorized as objective conditions, are closely related to PEOU and show users" perception of information systems adoption [25] . There are several studies approving the positive and significant correlation between observability and PEOU. Observability has also been found to have a significant effect on PEOU [17, 27, 28, [30] [31] . Cho and et al (2014) reported that cognitive factors had a direct effect on medical staff" adoption of health applications [32] . Moreover, Kendal (2001), Greer (2003) , Faiers (2007) , Wu (2008) and Conrad (2009) noted that trialability had a positive and significant correlation with PEOU. Trialability has also been found to have a great and significant impact on PEOU [30, [33] [34] [35] [36] ; hence, hypotheses, H8 and H9, were presented as follows:
H8: the perception of EMR observability will have a positive effect on PEOU.
H9: the perception of EMR trialability will have a positive effect on PEOU.
▶ Figure 1 summarizes hypotheses and presents the proposed conceptual path model of TAM and DOI integrated model. 
Methods
This study was conducted from August to October 2013 at hospitals affiliated to Tehran University of medical sciences (TUMS). The research methodology consists of these steps: determining population and research setting, developing and modifying the survey, pre-testing the survey instrument, distributing the questionnaire, collecting the data and finally analyzing the results.
Currently, in Iran, the government encourages and rewards IT adoption such as electronic medical records and online prescriptions, especially in the healthcare industry and medical science universities. The population of this study included all physicians working in hospitals affiliated to TUMS. A sample of 330 of them was selected by stratified random sampling. TUMS University was selected as the setting of this study because TUMS is the first rank medical university in Iran, and a considerable intention for adoption of recent technologies has been pursued in this university.
A researcher-made questionnaire for data collection was developed on the basis of Wilkins" (2008), Nair"s (2011), Morton" (2008) and Conrad"s (2009) questionnaires. Wilkins evaluated heath information mangers" PU and PEOU toward electronic heath care record system [37] . Nair used technology acceptance model to elucidate the heath care behavior in adopting electronic health records [38] . Morton applied integrated model of TAM and DOI to recognize factors affecting physicians" attitudes toward using Electronic Health Records (EHRs) [18] . Also, Conrad conducted a study to examine some key determinants of individual willingness to use a new technology by utilizing a framework grounded in TAM and DOI [33] .
Five faculty members of the health information management department in TUMS confirmed the content and face validity of the survey instrument. Test-retest was used to measure the reliability of questionnaires (91.2). The survey included structured questions on PU, PEOU, relative advantage, compatibility, complicatedness, observability and trialability of EMRs. There were also a number of demographic questions. "Totally agree," "agree," neutral" "disagree," and "totally disagree," formed the questionnaire which was based on a 5-point Likert scale. In this study, seven aspects of Rogers"s theory, i.e., relative advantage, compatibility, complicatedness, observability and trialability, perceived usefulness and perceived ease of use were considered as independent variables, while physicians" attitudes toward using and accepting EMRs were dependent variables.
The survey was performed by using TUMS webmail services. An introductory e-mail describing the purpose of the survey was sent to the participants of the study. Also the ethical approval was approved by TUMS ethical committee. From 330 questionnaires, 278 of them were completed and returned (response rate = 84.24), but at the end, 237 questionnaires were appropriate for analysis. Because of partially filled out or presenting misconducts information, 41 questionnaires were not appropriate for analysis. To determine the correlation between variables and to simplify the model prior to testing, a correlation matrix was constructed. Moreover, to test the proposed research model, a graphical path model was expanded. The collected data were analyzed by SPSS16 .The correlation between variables was measured by Pearson"s correlation and regression tests. Structural Equation Modeling (SEM) was used to analyze the predicted paths. SEM is the preferred approach for analyzing interactions between multiple independent and depended variables, such as those used in this study. The proposed conceptual path model (▶ Figure 1) was developed using AMOS 16.0 SEM software. Finally, the modified model was presented. ▶ Table 1 show the questions used in the survey measuring the various constructs in the integrated model. 
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Results
▶ Table 2 shows demographic information describing the study sample. As this table shows, majority of the respondents (54 percent) were female. The mean age of the participants was 31, and 40 percent of the participants were in the age range of 31-35. More than half of the participants (54.4percent) were general practitioners (GPs). The mean year of 6.07 for the physicians" work experience was reported in this table and the data showed that 43 percent of participants had 1-5 years of work experience.
▶ Table 3 shows the correlation between variables of proposed conceptual path model. As it is seen, there are significant correlations between exogenous (DOI characteristics) and endogenous model variables (TAM variables). Also the results of this table show there are positive and significant correlations between endogenous variables of model. Also, ▶ Table 3 indicates a positive and significant correlation between EMR usage and PU and PEOU. Also, a great, positive and significant correlation between PU and PEOU was found.
There was a significant correlation between RA, PU and PEOU. It was also found that, compatibility was correlated significantly and positively with usage, PU and PEOU. This table shows there are negative and significant correlation between complicatedness and EMR usage, PU and PEOU. Furthermore, the positive and significant correlation between objectives conditions, i.e. observeability and trialability, with PU and PEOU were reported.
The results of the validated proposed conceptual path model are presented in ▶ Figure 2 . According to this figure, PU has a direct and significant effect on using and accepting EMRs (β = 0.26, P =0.04). Also PEOU has a strong, direct and significant effect on EMRs usage and acceptance (β =0.51, P = 0.001). Furthermore, this figure shows that the model explains about 43 percent of the variance of using and accepting EMRs (R2 = 0.43).
▶ Figure 2 shows the positive and significant path coefficient of RA to PU (β = 0.44, P = 0.000).
In addition this figure shows compatibility has the greatest direct effect on PU with a highly significant path coefficient of 0.53. Also, compatibility has a direct and significant effect on PEOU with an acceptable path coefficient rate (β = 0.35, P = 0.000). ▶ Figure 2 illustrates complicatedness has a negative and significant effect on PU (-β = 0.32, P = 0.04). Also, a negative and significant path coefficient between complicatedness and PEOU was reported. ▶ Figure 2 shows observability does not have a significant effect on POEU whereas trialability has a direct and significant effect on PEOU (β = 0.11, P = 0.02). Altogether, relative advantage, compatibility and complicatedness were able to explain 53 percent of the variance observed in PU. Furthermore, this figure shows that compatibility, complicatedness and trialability explain about 62 percent of the variance of PEOU.
Model fit was measured by the evaluation of several model fit indices. The relative X2 or ratio X2 was used to test whether the selected distribution was a good fit to the data. A relative X2 value of 1.06 was obtained which was favorable. Tucker-Lewis index (TLI), comparative fit indices (CFI), Normal fit index (NFI), Relative Fit Index (RFI) and Root Mean Squared Error of Approximation (RMSEA), were measured and appeared to be acceptable. ▶ Table 4 summarizes recommended goodness-of-fit measure. 
Discussion
This study combined two classical theories, TAM and DOI, to validate the proposed conceptual path model and to understand factors that affect EMR acceptance and adoption by physicians. Physicians" resistance toward adopting and accepting EMRs appeared to be the main barrier to fulfill comprehensive interoperability and achieve the benefits that EMRs can provide. Understanding the factors affecting physicians" attitudes toward the use and adoption of EMRs is necessary, as it is crucial that physicians use and adopt EMRs, realize its comprehensive interoperability and make use of its benefits.
Regarding the association between PU and EMR acceptance, the standard coefficient of PU and EMR acceptance was 0.26 with a p-value of 0.05, supporting H1. This finding is in line with the findings of Morton (2008) , Kowitlawalkul (2008), Zhang (2008) and Holdan (2010) reporting a positive and significant path coefficient rates between PU and EMR acceptance [18, 25, [39] [40] .
On the other hand, it was reported that PEOU positively affected EMR acceptance with the standard coefficient of 0.51 (p-value = 0.01) which supports H2, suggesting that PEOU is positively associated with physicians" attitudes toward using and accepting EMRs. This finding supports the findings of the studies conducted by Kowitlawalkul (2008) and Zhang (2008) [25, 39] whereas it is in contrast with the finding of Morton (2008) reporting that there was no significant coefficient between PEOU and EMR acceptance [18] and Subramanian finding no significant relationship between PEOU and attitude toward using information technology (1994) [41] . Igbaria (1995) discussed that "the hard reality of organizations might put priority on the usefulness of computer systems rather than the pleasure brought by them" [42] ; however, it could be implied from the findings of the present study and several similar studies such as Kowitlawalkul (2008), Zhang (2008) , Pai (2010) and Ortega Egea (2011) that PEOU should not be underestimated as it strongly affects the use and acceptance of information system [25, 39, 43, 44] . Also, Gagnon et al (2012) reported that "perception of the benefits of the innovation (system usefulness) was the most common facilitating factor, followed by ease of use" [45] .
Concerning the association between RA and PU, the standard coefficient of RA and PU were found to be 0.44 with a p-value of 0.001; thus, H3 was supported, indicating that the perceptions of relative advantage of EMR would have a positive effect on PU. Likewise, Zhang (2008) , Wu (2008) , Conrad (2009) and Ping Yu (2009) found that RA had a strong, direct and significant effect on PU [25, 30, 33, 46] .On the basis of the findings of this study and several similar studies, it could be concluded that relative advantage is an important factor that positively and significantly affect EMR use and acceptance.
In terms of the relationships between compatibility with PU and PEOU, the finding show in ▶ Figure 2 suggest that compatibility had a direct and significant effect on PU (β = 0.5, P = 0.001).
Hence, H4 was supported suggesting that the perception of compatibility of the EMR would have a positive effect on PU. Moreover, a direct and significant path coefficient between compatibility and PEOU is reported in ▶ Figure 2 Therefore, compatibility should be recognized as an important factor when using and adopting information systems such as EMRs [17, 25, 26, 47] .
As for association among complicatedness with PU and PEOU, the results of this study showed that complicatedness had a negative and significant effect on PU (-β = 0.32, P = 0.005); thus, H6 was supported, suggesting that the perceptions of complicatedness of EMR will have a negative effect on PU. On the basis of the findings, it could be inferred that there is an indirect and significant path coefficient rate between complicatedness and PEOU (-β = 0.41, P = 0.0001) supporting H7 and showing that the perceptions of complicatedness of EMR will have a negative effect on PEOU. The results of this study support the findings of studies conducted by Ardis (1998), Vollinic (2002), oh (2003) Lee (2004) and Atkinson (2007) who found that complicatedness had a strong and negative effect on both PU and PEOU, [16, [27] [28] [29] 47] . Unexpectedly, Wu (2008) found that complicatedness had no indirect effect on accepting and adopting E-CRM [30] . However, when the application of a specific information system is accompanied with complicatedness, users" tendency to use the system decreases considerably.
Regarding the association between observability and PEOU, the results from Figure 2 show that the standard coefficient between observability and PEOU is not significant. Therefore, H8 was not supported. Zhang (2008) found that the standard coefficient between observability and PEOU was significant (0.13 with the p-value of 0.05) [25] . Whereas , Sanayie (2012) noted that observability had no significant and direct effect on PEOU [48] .
Finally, concerning the association between trialability and PEOU, the results showed that trialability had a direct and significant effect on PEOU (β = 0.11, P = 0.005); hence, H9 was supported, suggesting that the perception of trialability of EMR will have a positive effect on PEOU. Kendal (2001), Chew (2004) , Faiers (2007) , Conrad (2009) and Sanayie (2012) also found that trialability had a direct and significant effect on PEOU suggesting that, trialability is an important factor that should be taken into consideration to achieve successful implementation of EMRs.
▶ Figure 2 also shows that the model explains about 43 percent of the variance for EMRs used and accepted by physicians. Furthermore, the results of this study confirmed that 53 percent of the variance of PU and 62 percent of that of PEOU are explained by five DOI constructs as antecedents for two key factors of TAM.
All-told the contribution of this study to research on the adoption and acceptance of EMR is fivefold. First, this study combined two classical theories, TAM and DOI, and proposed a new and constructive hybrid technology model. Second, the results of this study showed that relative advantage had a positive and significant effect on PU. Moreover, compatibility had a significant direct effect on both PU and PEOU. There were also a significant and negative path coefficient rates reported from complicatedness for both PU and PEOU, suggesting that complicatedness had a negative effect on both PU and PEOU. Finally, this study revealed that objective conditions, trialability and observability, had an inconsistent impact on PEOU. While trialability had a significant and positive effect on PEOU; significant path coefficient between observability and PEOU was not observed. Self-reported use of EMRs by participants, instead of measuring the actual use of it, limiting the setting of this study to teaching hospitals, and self-selection biases of the items in the questionnaire, are some of the limitations which need to be addressed in future studies. There are also several factors such as security and confidentiality which were not examined in this study but may influence constructs in TAM and DOI model.
Conclusion
This study integrated two classical theories, TAM and DOI, to confirm and expand the EMR acceptance model, and thereby makes a significant contribution both academia and practice. This is the first study carried out in Iran, to examine a new hybrid technology acceptance model with the aim of proposing a conceptual model for successful adoption of EMR. Results from SEM analysis demonstrated that the model provided meaningful intuitions for perception, elucidation and anticipation of EMRs adoption by physicians. The present study clearly identified six relevant factors influencing physicians" attitudes toward accepting and adopting EMRs, i.e., perceived usefulness, perceived ease of use, relative advantage, compatibility, complicatedness and trialability of the EMRs. Future studies should develop the proposed model and focus on
